Extracellular matrix and integrin-signaling in the regulation of cell growth  by Assoian, Richard K.
Forefronts in Nephrology1188
of Cancer (vol 1), edited by Bertino JR, San Diego, Academic 6. Foley KP, McArthur GA, Que´va C, Hurlin PJ, Soriano P, Eisen-
man RN: Targeted disruption of the Myc antagonist Madl inhibitsPress, 1997, pp 419–431
4. Laherty CD, Yang W-M, Sun J-M, Davie JR, Seto E, Eisenman cell cycle exit during granulocyte differentiation. EMBO J 17:774–
785, 1998RN: Histone deacetylases associated with the mSin3 corepressor
mediate Mad transcriptional repression. Cell 82:349–356, 1997 7. Queva C, Hurlin PJ, Foley KP, Eisenman RN: Sequential expres-
sion of the MAD family of transcriptional repressors during differ-5. Grandori C, Eisenman RN: Myc target genes. Trends Biochem Sci
22:177–181, 1997 entiation and development. Oncogene 16:967–977, 1998
Extracellular matrix and integrin-signaling in the regulation of
cell growth
RICHARD K. ASSOIAN
University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania, USA
The extracellular matrix (ECM) and mitogenic growth Finally, we find that mitogen-activated protein (MAP)
kinase is responsible for the growth factor-stimulatedfactors are jointly required for cell cycle progression
through G1 phase, and this combined requirement is expression of p21, but we also find that this induction
does not require the sustained activation of MAP kinase.manifest in the regulation of the G1-phase cyclins and
cyclin dependent kinase (CDK) inhibitors. One of the To our knowledge, this is the first report of a functionally
significant cell cycle effect that is mediated by the tran-G1-phase cell cycle events regulated by cell adhesion is
the expression of the CDK inhibitor p21. p21 is induced sient induction of MAP kinase.
in early G1 phase, and this induction may play a role in
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The adapter protein Shc couples a class of integrins to the
control of the cell cycle
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For proper embryonic development and tissue homeo- integrins with Shc, mediated by caveolin-1 and Fyn, is
necessary and sufficient to activate the Ras-Erk signalingstasis, cell proliferation must be regulated spatially and
pathway. In contrast, activation of focal adhesion kinasetemporally. In particular, a cell must be able to sense its
does not cause this event. Although ligation of integrinsrelationship to other cells and the extracellular matrix
linked to Shc allows primary endothelial cells to progressand convert these positional cues into biochemical sig-
through G1 in response to mitogens, ligation of othernals affecting the cell cycle machinery. The importance
integrins causes exit from the cell cycle and, in the ab-of the extracellular matrix in cell cycle control is under-
sence of intercellular contact, apoptotic death. Thus, thescored by the observation that normal fibroblasts need
coupling of specific integrins to Shc may function as ato adhere to serum-derived extracellular matrix proteins
switch that controls cell survival and cell cycle progres-in order to proliferate in vitro, a phenomenon called
sion in response to the extracellular matrix. Because exitanchorage dependence. Neoplastic cells are no longer
from the cell cycle is a prerequisite for cell differentia-sensitive to the growth control exerted by the extracellu-
tion, these results may also explain why in some settingslar matrix, and this property is likely to contribute sig-
interaction with the extracellular matrix promotes differ-nificantly to their ability to invade and metastasize. Upon
entiation.binding to components of the extracellular matrix, inte-
grins interact with cytoskeletal and signaling molecules.
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